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dolume 20 Study No. G- I 

Sta te :  ALASKA 

RESEARCH PROJECT SEGMENT 

Name : Spo r t  F i s h  I n v e s t i g a t i o n s  o f  
Alaska. 

P r o j e c t  No.: F-9-11 

Study No. : G- I Study T i t l e :  INVENTORY & CATALOGING 

Job No.: G - I - C  Job T i t l e :  I nven to ry  and Cata log ing  o f  
Kenai Peninsula,  and Cook 
I n l e t  Drainages and F i sh  
Stocks . 

Per iod  Covered: J u l y  1, 1978 t o  June 30, 1979 

Kc!atlve growth and s u r v i v a l  r a t e s ,  determined by f a l l  g i l l  n e t t i n g ,  a r e  
presented f o r  rainbow t r o u t ,  SaZmo gairdneri Richardson and coho salmon, 
: Q ~ ~ T ? L ! ~ ~ c ~ u s  kisutch (Walbaum) , stocked i n  a r e a  lakes .  The f a i l u r e  of a 
lake t o  overwinter  s tocked A r c t i c  g ray l ing ,  Thymallus arcticus ( P a l l a s ) ,  
i~rtlich liad survived through one previous win te r  is  discussed.  Pe r t i nen t  
i l i ~ + t ~ r i c a l  d a t a  regarding s tocking ,  s i z e ,  t ime, d e n s i t i e s  and ca tch  
r i t e s  a r e  examined f o r  var ious  managed l akes .  

I rccl  census a c t i v i t i e s  on 64.4 k i lometers  (40 mi les )  o f  t h e  Kenai River 
I Y  - LL! i i n  an es t imated  ha rves t  o f  53,709 f i s h  i n  118,307 man-days of 
o r .  Harvest es t imates  f o r  coho salmon, sockeye salmon, Oncorhynchus 

~ ~ e r k u  (Walbaun), rainbow t r o u t ,  and Dolly Varden, Salvalinus maha 
[CV,ill?ain:l'i, , i re  a l s o  presented.  E f f o r t  during June and J u l y  a r e  d i r e c t e d  

i . , r J  J :, toward chinook salmon, Oncorhgnchus tshauytscha (Walbaum), 
~ i r r ~ i r u q i l  o t h e r  spec i e s  a r e  harves ted  i n c i d e n t a l l y .  Af t e r  August 1, 
_xf .'o rt L -, d i r e c t e d  towards coho salmon and pink salmon, Oncorhynchus - 
J g r ~ l , 4 s c * h a  (Walbaum), a l though during 1978 s i g n i f i c a n t  i n t e r e s t  was 

V - -.- 
~ ( ~ i c r v e d  i n  t h e  l a r g e  run of  sockeye salmon r e tu rn ing  t o  t h e  Kenai 

,III est imated 20,906 ang le r  days was spent  on Anchor River  during t h e  
pei.iod J u l y  15 - November 12,  1978. There was an es t imated  ha rves t  of 
11,131 Dolly Varden; 1,462 s t ee lhead  t r o u t ,  Saho gairdneri Richardson; 
1,433 coho salmon; 179 rainbow t r o u t ;  151 pink salmon; and 201 c o t t i d s  
m d  f l a t f i s h e s .  Eighty s t ee lhead  and 128 coho were tagged and r e l eased .  
i s y g c d  t o  untagged r a t i o s  of  s t ee lhead  ind ica t ed  a t o t a l  popula t ion  o f  
l , i 3 L  f i s h  i n  tt? spawning migra t ion  and a ca tch  t o  escapement r a t i o  o f  
Izi.83 Examination of 113 s t ee lhead  s c a l e s  showed t h a t  93, o r  82.3 per -  
cen t  i ~ i  1-e r e tu rn ing  t o  spawn f o r  t h e  f i r s t  t ime and 20, o r  17.7 percent ,  
had spawned previous ly .  The ma jo r i t y  of  males r e tu rn ing  t o  spawn t h e  
First tlnic were Age 3.1, and t h e  most f requent  age c l a s s i f i c a t i o n  f o r  



females was 3 , 2 .  Scale  examination o f  
percent  were Age 1.1, 47.7 percent  were 
Age 3.1. Data obtained from tagged coho were 
populat ion es t imate .  There was an es t imated  
which was comprised of 69.3 percent  h a l i b u t ,  
Schmidt, 15.8 percent  salmonids,  6.9 percent  
a v a r i e t y  of  spec ies .  

RAC KGROUND 1 

A v i c i n i t y  ma11 showing l o c a t i o n  of  t h e  s tudy  a r e a  i s  p re sen te  i n  
Figures  1 and 2. A l i s t  o f  spec i e s  of  f i s h  noted i n  t h e  s t u d  i s  
presented i n  Table 1. 1 
Stocked Lake Evaluat ion -- 

Since s tatehood,  an ongoing program t o  provide angl ing  opport  
e a s i l y  a c c e s s i b l e  lake  waters  has u t i l i z e d  a r t i f i c i a l l y  r e a r e  
p lan ted  f i s h .  Survey d a t a  have been analyzed with regard t o :  
add i t i ona l  angl ing oppor tuni ty ,  p o t e n t i a l  o f  a  given water  t o  
des i r ed  spec i e s ,  s t a t u s ,  cond i t i on  and composition o f  
u l a t i o n s ,  and requirements f o r  r e h a b i l i t a t i o n  o r  enhancement. 

A l l  bu t  1 2  o f  t h e  lakes  s e l e c t e d  f o r  r e h a b i l i t a t i o n  o r  enhanc 
landlocked. Three o f  t h e s e  have been p l an ted  with rainbow tr  
n ine  with A r c t i c  gray l ing .  

Ik i s to r i ca l ly ,  rainbow t r o u t  and coho salmon have been t h e  p r e  ominant 
spec ies  used f o r  s tocking;  sockeye salmon and A r c t i c  gray l ing ,  however, 
have been used when t h e s e  spec i e s  were a v a i l a b l e .  d 
Stocked popula t ions  a r e  sampled each f a l l  and t h e  d a t a  o b t a i n  
t o  determine r e l a t i v e  s u r v i v a l ,  growth r a t e s ,  and f u t u r e  s t o c  
t i e s .  

Kenai River Creel  Census 
-- I 
A c r e e l  census was i n i t i a t e d  i n  1974 wi th  chinook salmon t h e  
spec ies .  Information gathered t h e  f i r s t  yea r  revea led  t h a t  
merely d i r e c t  t h e i r  e f f o r t s  toward coho salmon a f t e r  t h e  c h i  
season c loses  ( Ju ly  31). The f i s h i n g  technique changes from 
f o r  chinook t o  s t i l l  f i s h i n g  wi th  b a i t  o r  c a s t i n g  a r t i f i c i a l  
coho salmon. F ish ing  cont inues through September unless  wea 
o r  high water l e v e l s  p r e v a i l .  

The coho salmon run i n t o  t h e  Kenai River i s  comprised o f  two segments, 
c s r l y  and l a t e .  The e a r l y  run e n t e r s  t h e  r i v e r  i n  l a t e  J u l y  and i s  
present  u n t i l  e a r l y  September. The l a t e  run e n t e r s  i n  l a t e  ugust  and 
i s  p re sen t  u n t i l  freeze-up. I 



f i  i .  V i c i r l i t y  map showing loca t ion  of the study area. 
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. Map d e p i c t i n g  creel  census areas on t h e  Kenai ~ i v e r . ~  



1 ~ i ) i c  1.  L i s t  o f  common names, s c i e n t i f i c  names and abbrev ia t ions .  

Common Name S c i e n t i f i c  Name 6 Author A b b r e v i a t i o ~ ~  

P i n k  salmcln Oncorhyzchus gorbuscha (Walbaum) P S 

Chinook salmon Oncorhynchus tshawytscha (Walbaum) KS 

Chum salmon Oncorhynchus keta (Walbawn) C S 

i'oho salmon Oncorhy nchus k isutch (Walbaum) S S 

Sockeye salmon Oneorhynchus nerka (Walbam) RS 

110 11 y Varclen Salve Zinus rnaZma (Walbaum) DV 

Ld.e trout.  Salve Zinus m a y  cush (Walbaum) LT 

R J  i nbow t r o u t  S a h o  gairdneri Richardson RT 

S t  celhead t r o u t  SaZmo gairdneri Richardson St1 

, c -  t 1 c grayl ing  Thymallus arct icus  (Pa l l a s )  G R 

'l'i;r.eespine s t i ck l eback  Gasterosteus aculeatus Linnaeus TST  

i i  L i i b ~ t  HyppogZossus stenolepis Schmidt tI 

Pni-if 'ic cod Gadus macrocephaZus T i l e s i u s  

1 :icl S i c  tomcod Microgadus proximus (Girard) 

I I O ~ : ~  f i  sk, Sebas todes sp . 
t l r c e n l ~ n g  Hexagramus sp. 

'-,: ;~r.i 'j f lounder Palatichthys s t e l l a tu s  (Pa l l a s )  

kc 11 owfin s o l e  Limanda aspera (Pal  l a s )  



Aiichor River Creel  Census - I 
Ilichor River has long been recognized a s  one o f  t h e  most popu 
Fishing streams on t h e  Kenai Peninsula .  The r i v e r  suppor ts  g  
o f  I)olly Varden and chinook and coho salmon and has t h e  l a r g e  
t r o u t  popula t jon  of  t h e  f i v e  Kenai Peninsula  s t reams t h a t  p ro  
.5Jlt>CJ c 5 .  

hachemak - Bay Creel  Census I 

i l ~ t :  s p o r t  f i s h e r y  f o r  chinook salmon has been monitored close:.y 
p ~ , t  4everal  years  due t o  management needs. The f i s h e r y  f o r  
s1)ecies has been checked only i n t e r m i t t e n t l y  over  t h e  yea r s ,  

, , ~ i c l~cn i~~h  Bay i s  one of t h e  most popular  r e c r e a t i o n a l  a r eas  
!!,iaska. I t  has r e l a t i v e l y  calm and p ro t ec t ed  waters  which 
, ,  t ;mall boa ts  a s  wel l  a s  l a r g e  ones. The Homer S p i t  
' rnlles i n t o  t h e  bay, and provides a  l a r g e  a r e a  f o r  
: l . i ~ . ~ t .  is 3 v a r i e t y  of f i n f i s h  and s h e l l f i s h  p re sen t  
l ~ i ~ r s i l r t s .  

f o r  t h e  
o t h e r  
iIS manpower 

i'Llrt,ral c r e e l  censuses of t h e  r e c r e a t i o n a l  f i s h e r y  i n  Kachem 
'zc(i.n conducted i n  previous yea r s  and repor ted  by Engel 
: :lnmlarstrom (1974) . There have been inc reas ing  numbers 
!he 6irea i n  recent  yea r s ;  t h i s  c r e e l  census was 
~ u r r e l l t  da t a  and t o  a s s e s s  more f u l l y  t h e  s p o r t  
i~,irv(:s t i n  Kachemak Bay. 

Adult l ake  t r o u t  from Ski lak  Lake should be captured . . 
i i sh ing  gear  and t r ansp lan ted  t o  Upper Summit Lake i n  
e s t a b l i s h  a  s e l f  sus t a in ing  populat ion.  

l i ~ ~ i t a t i o n s  d id  not  permit  more i n t e n s i v e  monitoring. We rel:.ed 
upon spot  checks and personal  observa t ions .  A s  a  r e s u l t ,  d a t a  
I ~shing e f f o r t  and ha rves t  i s  incomplete f o r  t h i s  stream. 
Lions i nd i ca t ed  a g r e a t  i nc rease  i n  ang le r  e f f o r t  and ha rves t  

.wr , and d i c t a t e d  t h a t  we ob ta in  cu r r en t  d a t a  on ha rves t  

. . Base l i l l e  information should be ga thered  on t h e  rainbow t r o u t  f i s h e r y  
ths t  e x i s t s  i n  t h e  e a r l y  sp r ing  on t h e  Kenai River  a t  t e  o u t l e t  of 
Ski lak Lake. h 

p r imar i ly  
on s p o r t  

These observa- 
on t h e  

l e v e l s .  

,Arctic gray l ing  should be t r ansp lan ted  from Crescent  La e  t o  Grewink 
Lake i n  an at tempt  t o  e s t a b l i s h  a  s e l f  s u s t a i n i n g  popul t i o n .  a 

. Sub-adult  rainbow t r o u t  should be t r ansp lan ted  from Chi 
i n t o  o t h e r  s u i t a b l e  l akes  on t h e  Kenai Peninsula ,  
C h i n a  Poot and 1I:~zel lakes .  



5. The Anchor River c r e e l  census o f  t h e  summer and f a l l  f i s h e r y  should be 
continued, and increased  emphasis should be placed on a  t a g  and r e -  
capture  program t o  provide popula t ion  e s t ima te s .  

OBJECTIVES 

1. 'To determine t h e  environmental c h a r a c t e r i s t i c s  o f  t h e  
e x i s t i n g  r e c r e a t i o n a l  f i s h e r y  waters  o f  t h e  job a rea  and 
t o  o b t a i n  e s t ima te s  o f  e x i s t i n g  and/or p o t e n t i a l  ang le r  use  
of s p o r t  f i s h  ha rves t .  

t. To eva lua t e  a p p l i c a t i o n  of  f i s h e r y  r e s t o r a t i o n  measures 
and a v a i l a b i l i t y  o f  s p o r t  f i s h  egg sources.  

3 .  To a s s i s t  a s  r equ i r ed  i n  t h e  i n v e s t i g a t i o n  o f  pub l i c  access  
s t a t u s  t o  t h e  a r e a ' s  f i s h i n g  waters  and t o  make s p e c i f i c  
:recommendations f o r  s eg rega t ion  o f  p u b l i c  f i s h i n g  access  s i t e s .  

4 .  To i n v e s t i g a t e ,  eva lua t e  and develop p l ans  f o r  enhancement 
(of anadromous and r e s i d e n t  f i s h  s tocks .  

5. To provide recommendations f o r  t h e  management o f  s p o r t  
f i s h  resources i n  t h e s e  waters and d i r e c t  t h e  course o f  
fu tu re  s t u d i e s .  

1'1 c:ilN I Q U E S  U S E D  
I 

<tockcd Lake Evaluat ion and Lake Survey -- - -. pp - 

rile techniques f o r  s tocked l ake  eva lua t ion  were t h e  same a s  those  
described by the  Lake and Stream Manual, ADFGG, (1971), Engel (1973), 
.ii:,i iiammarstrom (1977) . 

Kcncri River Creel  Census . - 

,'lie c r c e l  census employed on t h e  Kenai River was based on those  descr ibed  
,);, hculiold and Lu (1957) and descr ibed  i n  d e t a i l  by Hammarstrom (1977a). 
i ' f f o r t  es t imates  a r e  based on two randomly s e l e c t e d  ins tan taneous  ang le r  
counts pe r  day. Every weekend-hollday and t h r e e  o f  f i v e  weekdays were 
sampled. Because o f  changing day l igh t  hours t h e  f i s h i n g  day ranged from 
20 hours t o  12 hours a s  fol lows:  June and J u l y ,  20 hours; August, 16 
hours ;  September, 12 hours.  During t h e  in te rv iew pe r iods ,  t h e  following 
information was c o l l e c t e d :  hours f i shed ;  ca tch  by number and spec i e s ;  and 
s p e c i f i c  b i o l o g i c a l  d a t a  from chinook salmon, coho salmon and l a r g e  r a i n -  
bob+ t r o u t .  

rile Kenai Klver coho run i s  comprised o f  two d i s t i n c t  segments, ear ly- run  
fish and l a t e - run  f i s h .  Ce r t a in  Alaska Board o f  F i s h e r i e s  p o l i c i e s  per -  
t r ~ i r i  t o  t h e s e  run segments; t h e r e f o r e ,  e f f o r t  and ha rves t  were c a l c u l a t e d  



ic.pnrately fclr early-run and l a t e - run  f i s h  i n  upstream and d 
scc t lons  of t h e  r i v e r .  Previous unpublished d a t a  have shown 
uncensused sec t ions  of t h e  r i v e r  account f o r  9.1% a s  much e f  
two census areas ;  t he re fo re ,  es t imates  from t h e  upstream and 
sec t ions  were expanded by t h a t  f a c t o r  t o  a r r i v e  a t  a t o t a l  e 
c ~ - f o v t  and harves t .  Timing of t h e  runs was determined by ch 
drrgl c,r ca tch  r a t e .  

Anchor River Creel Census 

"'rshing days were predetermined t o  include 16 hours during t 
.(?- 'LY 15 through August 15, 14 hours from August 16 through S 
, !3 shortened t o  1 2  hours per  day during t h e  period Septembe 
'do~rernber 1 2 .  Sampling days were separa ted  i n t o  t h r e e  2 1/2- 
uild counts and in terv iews were performed i n  each sec t ion  eac 
:' rung and sequence of a c t i v i t i e s  among t h e  sec t ions  was s e l  
!.andom. 

2'hc Anchor River c r e e l  census was conducted during t h e  p e r i o t  J u l y  15 

:n Sections 1 and 2 ,  anglers  were counted. The census t a k e r  
length of t h e  sec t ion  and veh ic l e  counts were made simultane 
Vchrzles were counted i n  Sect ion 3 a t  a l l  access and parking 
Because it was not f e a s i b l e  t o  make d i r e c t  angler  counts,  t h  
were converted t o  angler  counts by using t h e  regress ion  of a 
c:ounts t,o veh ic l e  counts i n  Sect ions 1 and 2 .  

through November 12, 1978. For purposes of  scheduling and 
a rea  was divided i n t o  th ree  sec t ions :  Sect ion 1 extended from 
ui 's t rem t o  include t h e  S l i d e  Hole, a d i s t ance  of  approximately 
S f ~ c t i o n  2 extended from t h e  S l i d e  Hole t o  t h e  junct ion with 
, I  d i s tance  of approximately 1 mile; and Sect ion 3 from the  
eu a bridge on t h e  North Fork Loop Road, a d i s t ance  of  about 

E f f o r t  and harves t  were ca lcu la t ed  by a modif icat ion of  t h e  ethod 
described by Neuhold and Lu (1957). Mean hourly angler  coun s were 
mul t ip l ied  by t o t a l  poss ib le  f i s h i n g  hours t o  es t imate  t o t a l  angler  
hours. Mean hours per  angler  and catch per  u n i t  of e f f o r t  were d e t e r -  
riined from angler  interviews.  Data were separa ted  i n t o  wee ay and 
lteekend-holiday s t r a t a .  Because o f  major seasonal changes i species  
composition, harves t  was ca lcu la t ed  by weekly periods.  i 

ccwerage, the  
t h e  mouth 
1 mile;  

t h e  North Fork, 
forks  upstream 

12 miles .  

Yoho and s tee lhead were captured with a beach se ine  and t a g  
s e r i a l l y  numbered Floy anchor t ags .  Tags were recovered du 
c r e e l  census and by voluntary r e t u r n s .  Tagged t o  untagged 
used t o  make a populat ion es t imate  of  s tee lhead,  based upon 
formula a s  ou t l ined  by Ricker (1975). 

Biological  d a t a  (fork length  t o  nea res t  5 mm and s c a l e s )  we 
from samples of coho salmon arid s tee lhead.  



Kachemak B,av Creel  Census 

i ' l , ~  Katchemak Bay c r e e l  census was conducted dur ing  t h e  per iod  May 15 
through September 15, 1978, and was d iv ided  i n t o  two segments: Homer 
S p i t  shore  a n g l e r s  and boa t  ang le r s .  The f i s h i n g  day was predetermined 
t o  extend from 0600 t o  2000, a t o t a l  o f  14 hours ,  and each day was 
d ~ v i d e d  i n t o  two time pe r iods ,  0600-1300 and 1300-2000. During each 
time per iod ,  f o u r  a c t i v i t i e s  were conducted: (1) shore  ang le r  count ,  
( 2 )  shore ang le r  in te rv iews ,  (3) boa t  count,  and (4)  boa t  ang le r  i n t e r -  
views. The sequence o f  a c t i v i t i e s  and t h e  t ime dur ing  which they  were 
conducted were s e l e c t e d  a t  random wi th in  each time per iod .  Sampling was 
icheduled on each weekend day and hol iday ,  and two weekdays each week 
w:re s e l e c t e d  a t  random. 

E f f o r t  and ha rves t  were c a l c u l a t e d  by a modi f ica t ion  o f  t h e  method 
descr ibed by Neuhold and Lu (1957). Data were sepa ra t ed  i n t o  two s t r a t a ,  
wcekdays and weekends-holidays. E f f o r t  f o r  shore ang le r s  was a s t r a i g h t  
forward c a l c u l a t i o n  o f  mean hour ly  ang le r  counts  t imes t o t a l  p o s s i b l e  
f l s h i n g  hoilrs. Sport  boat  angl ing  e f f o r t  was c a l c u l a t e d  a s  fol lows:  

(BC) (H) - CB x A/B = Tota l  Angler Days -- 
H/ B 

where BC = mean hour ly  boa t  count ad jus t ed  by t h e  r eg re s s ion  of 
a e r i a l  on b l u f f  counts ,  

[I = t o t a l  p o s s i b l e  f i s h i n g  hours ,  
H/B = mean hours each boa t  was ou t  o f  t h e  harbor ,  
CB = known c h a r t e r  boa t  t r i p s ,  and 
A / B  = mean number o f  a n g l e r s  pe r  boa t .  

Shore ang le r  counts  were made by d r i v i n g  and walking t h e  l eng th  o f  t h e  
S p i t .  Boats on Kachemak Bay were counted from two a r e a s  wi th  t h e  a i d  of 
; ) i nocu la r s  and a s p o t t i n g  scope. The a r e a  westward of  t h e  S p i t  was 
~,c;*;erved from t h e  Bluff Poin t  wayside west o f  Homer. The a r e a  e a s t e r l y  
c x f  t he  Sp i t  was viewed from one of two vantage p o i n t s :  (1) a t  t h e  
~ n i ' e r s e c t i o n  o f  East H i l l  Road and Skyline Drive; o r  (2) a high p o i n t  on 
E a s t  End Road, approximately one mi le  e a s t  o f  M i l l e r ' s  Landing. S e l e c t i o n  
of' t h e  vantage p o i n t  was made d a i l y  depending upon v i s i b i l i t y  and weather 
condi t ions .  

i c n  a e r i a l  boat  counts were made s imultaneously with t h e  b l u f f  counts t o  
Jercrmine t h e  propor t ion  o f  boa ts  t h a t  could be seen from t h e  shore 
vantage po in t s .  Boat counts  from t h e  b l u f f  were ad jus t ed  by t h e  r e s u l t i n g  
r eg re s s ion .  

Shore ang le r s  were interviewed throughout t h e  length  o f  t h e  S p i t  wherever 
they could be contacted.  Boat a n g l e r s  were interviewed i n  t h e  Homer 
5ma:l boat  harbor .  Data, which cons i s t ed  o f  both in te rv iews  and exami- 
na t ion  o f  photos and records ,  were obta ined  from c h a r t e r  boa t  ope ra to r s  
fc;r the nu~nber of  a n g l e r s  and h a r v e s t .  



Stocked Lake Evaluation 

Bern ice Lake : 1 

i - i f teen stocked lakes i n  the  area  were sampled with g i l l  n e t s  
was a l so  sampled with e lec t ro f i sh ing  gear. The lakes stocked 
rainbow t rou t  had been t rea ted  chemically with emulsified 
el iminate competing species,  usual ly  threespine st ickleback,  
Rainbow Lake and Joseph Lake, which had not  been t rea ted .  
stocked with coho salmon had been t rea ted  with rotenone. 
ii:is winterkil led i n  previous years, so natura l  populations of 
:~nd stocked populations of rainbow t rou t ,  coho salmon and 
have been eliminated. 

Bernice Lake, located i n  the  North Kenai area ,  has been s t oc  
with rainbow t rou t ,  sockeye salmon and coho salmon i n  attemp t o  es tab l i sh  
:I f i shable  population. This lake has received more emphasis 
thc S ta te  maintained campground located on i t s  southern shor 
years the  developing petro-chemical industry d r i l l e d  numerou 
p ~ o v : d e  water f o r  i t s  own use. The r e s u l t  was a marked decr 
water table .  Since then the  water t ab l e  has returned t o  i t s  
levc: ;  but during the  years of low water, severe win te rk i l l s  
the elimination of na tu ra l  populations of threespine s t i c k l e  
lake a l so  has an excel lent  p o p ~ l a t i o n  of scud, which has r e s  
excellent  growth of f i s h  during t he  summer months. Dissolve 
',amples taken during the  winter revealed extremely low oxyge 
he aroma of hydrogen su l f i de  gas, " rot ten  egg" smell, was 

rime a hole was d r i l l e d  i n  the  -ice. 

and one 
with 

rotenone t o  
except 

Three lakes 
Bernice Lake 

st ickleback 
sockeye salmon 

ill June, 1976, a t o t a l  of 75,000 Arctic grayling,  sac-f ry  
111 Bernice Lake. No attempt was made t o  sample the  
In September, 1977, 145 f i s h  were captured i n  46 
averaged 250 mm (10 in)  i n  length and 209 gm (7 
should he mentioned t ha t  the  winter of  1976-1977 
freeze-up was qu i te  l a t e  and break-up, qu i t e  
samples were taken t h a t  winter. In 
f ishing resul ted  i n  no f i s h  
succumbed t o  the  same f a t e  
f c e l s  enough evidence 
fu tu re  stocking plans. 

Grewink and Hazel Lakes: 1 
I n  1973 Arctic grayling f r y  were planted i n to  Grewink and H zel  lakes.  
Both lakes were t e s t  ne t t ed  i n  August, 1978, but no grayl in  were caught. 
No f i s h  were: caught o r  observed i n  Grewink Lake. In Hazel ake, a t o t a l  
of  31 Dolly Varden were caught i n  44 ne t  hours; threespine t icklebacks 
were observed i n  shoal areas of the  lake and small salmonid were observed 
i n  the  shallow water a t  the  lake o u t l e t .  1 



In view of  the  f a i l u r e  of  t h e  1973 p l a n t s ,  it i s  f e l t  t h a t  another  
attempt should be made t o  e s t a b l i s h  an Arct ic  grayl ing populat ion i n  
Crcwink Lake, using Crescent Lake f i s h  a s  donors. Existence o f  Dolly 
Varden and s t ick lebacks  i n  Hazel Lake may be respons ib le  f o r  t h e  f a i l u r e  
o f  t h a t  p l a n t ,  and it i s  thought t h a t  rainbow t r o u t  may be more l i k e l y  
t o  become es tabl i shed.  

.io:;eph Lake : 

experimental p l a n t  of  rainbow t r o u t  from two d i f f e r e n t  sources was 
tried I n  Joseph Lake. In  October of  1977, 2,000 Alaska Ennis f i s h  a t  an 
*lverage weight o f  4.4 gm each with a r i g h t  v e n t r a l  f i n  c l i p  and 4,000 
Swanson River f i s h  a t  3.6 gm each with a l e f t  v e n t r a l  f i n  c l i p  were 
stocked. The lake  had not  been r e h a b i l i t a t e d  so i t  had a na tu ra l  population 
of s t ick leback.  

Sampling i n  October, 1978, r e s u l t e d  i n  captur ing  34 f i s h  i n  44.5 n e t  
hours. Four f i s h  had Alaska Ennis marks and 30 had Swanson River marks. 
Apparent su.rviva1 was 3.75 times h igher  f o r  Swanson River f i s h  than 
Alaska Ennis f i s h .  The sampled Alaska Ennis f i s h  increased t h e i r  weight 
from 4.4  grrls t o  418 gms while t h e  Swanson River f i s h  increased from 3.5 gms 
t o  110 gms. Further  evalua t ion  of t h i s  p l a n t  w i l l  continue next  f a l l .  

k 'crtinent k. is torica1 and sampling da ta  f o r  t h e  seven lakes  stocked with 
rainbow t r o u t  a r e  presented i n  Tables 2 and 3 while r e spec t ive  d a t a  f o r  
t11c s i x  lakes  stocked with coho salmon a r e  presented i n  Tables 4 and 5. 

Lake Survey 
-- 

China Poot Lake was stocked with 26,000 eyed rainbow t r o u t  eggs by Roger 
.Allin of t h e  U.S. Fish and Wi ld l i f e  Service i n  1957. Dunn g i l l n e t t e d  t h e  
lake  i n  1960 and caught 13  rainbows ranging from 7.4 t o  10.8 inches i n  a 
24-hour period (ADFGG, unpublished d a t a ) .  No f u r t h e r  t e s t i n g  o f  t h e  popu- 
l a t i o n  had been done u n t i l  1978, although t h e r e  has been l imi t ed  l o c a l  
knowledge t h a t  China Poot Lake has a good populat ion of  rainbows. 

IL August, 1978, two n e t s  f i shed  f o r  20 hours each yielded 19 f i s h ;  i n  
.iddition, e igh t  f i s h  were caught on hook and l i n e .  Length, weight, and age 
da ta  f o r  2 0  of  t hese  f i s h  a r e  presented i n  Table 6. 

llainbows from China Poot Lake have a l o c a l  r epu ta t ion  f o r  being very 
s k i n n y .  Arnong t h e  f i s h  caught were a few which were very t h i n ,  but  they 
were spawned out  females which had no t  recovered body ccndi t ion .  This 
s tock  of f i s h  o r ig ina ted  from eggs taken from Karluk River s tee lhead,  
and f i s h  would be expected t o  be more s treamlined than some deep-bodied 
races  of rainbows. 

Orie of fou~c Age I V  females and two of t h r e e  Age V females had spawned 
during t h e  preceding spr ing .  The Age X I  female had spawned t h r e e  times, 
:he f i r s t  time a t  Age I X ,  then i n  each of  t h e  succeeding years .  



Lake  Date Rotenorled 

Cabin 6 /  18/ 70 

Jerome 6/28/68 

Johnson 9/11/72 

Joseph - - 

Longmare* 9 /  7/72 

Rainbow - - 

Tirmore 9/ 8/72 

Date  S tocked  -- O r i g i n  F i s h / h i .  j l b )  F i sh jhec ta l -e  ( a )  r o t a1  Stocked - - -- -. - - - - -- - - - -- 

7 /  16/ 75 Ennis ,  M t .  255 (155) 494 (1,220) 11,400 
5/24/77 Ak. Enn is ,  Ak. 297 (135) 303 ( 748) 7,000 

7/16/75 Ennis ,  M t .  255 (116) 494 (1 ,220)  17,000 
5/24/77 A k . E n n i s , A k .  297 (135) 295 ( 728) 10,200 

10/ 4/77 Swanson R i v e r ,  Ak. 350 (159) 447 (1,105) 4 ,000 
10/  4 /77 Ak. Ennis ,  Ak. 440 (200) 224 ( 554) 2,000 

8 /  9 /76 Sh ip  C r .  Ak. 431 (195) 507 (1,253) 35,300 

7/13/77 Ennis ,  M t .  1 ,742 (790) 495 (1,220) 3,000 

7/16/75 Ennis ,  M t .  365 (165) 494 (1,220) 10,400 
5/24/77 Ak. Ennis ,  Ak. 337 (153) 309 ( 764) 6,500 

* Stocked w i t h  coho salmon i n  1978 due t o  s h o r t a g e  o f  rainbow t r o u t .  



T a b l e  3.  Summary of  g i l l  tlet ~ ~ 1 i l p l i 1 1 ~  o f  Keri:ii F c n i n s u l a  lakes stocked w i t h  rainbow t r o u t ,  1378.  

Number 
Date i n  Catch/ Length i n  mm Weight i n  gm - Year 

Lake Sampled Species Sample Hour Range Mean S.D.* Range Mean Plan ted  

Cabin Oct. 2 RT 5 0.10 360-420 384.8 24.3  700-982 809 1975 
a c t .  2 RT 3 0 .08 305-329 315.6 12.2  373-441 414 1977 

Jerome Sept .  22 RT 8 0 .18 152-207 169 .5  19 .9  45- 109 6 1 1976 
DV 1 5  0 .33  168-445 299.7 68 .3  45-891 344 Unknown 

Johnson Sep t .  27 RT 8 0 .16 353-422 386.5 22.3 609-1086 827 1975677 

Joseph Oct. 10 RT* * 30 0.67 152-272 201.5 37.1  41-264 11 0 1977 
Oct. 10 RT*** 4 0 .09 242-364 297.5 51.9  186-782 418 1977 

Longmare Sept .  26 S S 3 0 .06 104-119 109 .3  8 .4  14-18 15 1978 
RT 1 (Released) - - - - - 1976 

Rainbow Sep t .  19 RT 5 0.11 267-307 294.2 15 .8  282-382 345 1977 

T i n o r e  Oct. 10 RT 4 0.09 425-610 530.5 . 79.4 1318-3236 1973 1975-77 

* Standard devia t ion  
** Swanson River  s tock  

*** Alaska Ennis s tock 



Table  4. Summary o f  r ecen t  coho salmon s t o c k i n g  h i s t o r y  o f  Kenai Peninsu la  a r e a  l a k e s  sampled with 
g i l l  n e t s  i n  1978. 

Lake Date Stocked Spec ies  Or ig in  Fish/kg ( l b )  Fish/Hectare  (a) To ta l  Stocked 

n ,- n~ L 7/ I!?/ 74 - s c - Seward 757 (343) 64 2 (1,596) 4,100 
6/02/ 76 S S Bl ind  Slough 656 (298) 630 (1,556) 4,000 
6/ 15/ 78 SS Seward 652 (295) 630 (1,556) 4,000 

Centennial  7/ 16/ 75 S S Seward 882 (400) 1,421 (3,511) 14,400 
7/13/77 SS Seward 919 (417) 308 ( 761) 3,125 

Engineer 7/16/75 S S Seward 882 (400) 371 ( 916) 34,400 
7/13/77 SS S eward 919 (417) 370 ( 916) 34,350 

Portage 7/ 26/ 73 SS KO d i  ak 563 (255) 741 (1,831) 8,300 
7/16/75 SS Seward 882 (400) 618 (1,527) 6,900 
7/13/77 SS Seward 919 (417) 502 (1,240) 5,600 

Q 3  

tQ 
Scout  6/02/76 SS Bl ind  Slough 656 (298) 866 (2,140) 33,300 

6/15/78 S S Seward 652 (295) 494 (1,220) 19,000 

Sunken 
I s l and  6/ 28/ 71 SS Seward 860 (390) 494 (1,220) 28,000 

7/ 26/ 73 SS ' Kodiak 563 (255) 494 (1,220) 28,000 
7/ 16/ 75 SS Seward 882 (400) 247 ( 610) 14,000 
6/ 6/77 RS Tustumena Lake 8,435 (3,825) 3,970 (9,810) 225,050 

Upper J ean  7/26/73 SS Kodiak 563 (255) 618 (1,527) 11,500 
p$32 418 1 1  .SQQ 

6/10/77 RS 'Tustumena Lake 9,219 (4,180) 4,030 (9,958) 75,000 



Table 5 .  Summary o f  sampli~lg with g i l l n e t s  o f  Kel-iai Peninsula  lakes  stocked with coho salmon, 1978 

Number 
Date i n  Length i n  mm -- Weight i n  gm Year 

Lake Sampled Species Sample C/H* Range Mean S. D.** Range Mean Plan ted  

Arc Sept.  28 SS 16  0.67 193-223 212.8 12.9 68-127 100 1976 
Sept.  28 SS 23 0 - 9 6  105-115 110.3 3.7 9- 18 15 1978 

Centennial Sept.  27 SS 26 1.08 190-240 223.7 13.7 82-155 129 1977 
Oct. 25*** SS 36 36.0 172-235 206.4 18.0 55-155 106 1977 

Engineer Sept.  22 SS 67 3.05 204-278 234.6 13.0 100-309 155 1977 

Portage Sept.  23 SS 3 3 0.72 158-188 168.9 6 .3  45- 59 5 0 1977 

Scout Sept.  25 SS 12 0.25 251-269 261.2 6 .3  173-236 203 1976 
Sept.  26 SS 1 6  0.33 109-143 115.3 8 .3  14- 36 17 1978 

Sunken Sept.  23 SS 9 0.21 370-464 419.1 36.9 677-1173 945 1975 
I s l and  Sept.  23 RS 2 1 0.44 122-179 163.2 17.2 23- 64 51 1977 

'Z 

6 1  Upper Jean Sept. 29 SS 7 0.15 241-352 277.9 41.1 136-482 2 64 1975 
Sept.  29 RS 10  0.21 126-187 167.3 16.8 18- 73 49 1977 

* C/H = ca tch  p e r  hour 
** Standard d e v i a t i o n  

*** EF = e l e c t r o  f i s h i n g  



Table 6.  Age composition, by sex, o f  rainbow t r o u t  capture  
Poot Lake, 1978. 

Age Class  
I I I I I I v v . . 

Males 

Number 

Length (mm) 

Me an 
Range 
s.n. 

Females 

Number 

Length (mm) 

Me an 178 242.2 309.5 392 
Range . . .  210-272 294-335 383-403 
S. D.  ... 25.4 18.1 10.1 

. i n  China 



Kenai River Creel  Census 

The Kenai River  c r e e l  census commenced June 1 and was continuous through 
September 30. Un t i l  J u l y  31, t h e  primary spec i e s  captured i s  chinook 
salmon. Other spec i e s  harves ted  i n c i d e n t a l  t o  chinook salmon a r e  Dolly 
Varden, rainbow t r o u t ,  sockeye salmon, p ink  salmon, and coho salmon. 
Data regarding chinook salmon a r e  presented  i n  a  Report o f  Progress  by 
S teve  Hammarstrom (1979) . 
The most important  spec i e s  harves ted  i n  t h e  r e c r e a t i o n a l  f i s h e r y ,  o t h e r  
than  chinook salmon, i s  probably coho salmon; although i n t e r e s t  i n  
sockeye salmon became evident  i n  1978 when l a r g e  numbers appeared i n  t h e  
r i v e r .  

Most sockeye salmon a r e  harves ted  by shore ang le r s ;  whereas, most chinook 
salmon a r e  harves ted  by boa t  ang le r s .  The c r e e l  census was designed t o  
mcasure t h e  t ake  o f  boa t  a n g l e r s ;  t h u s ,  t h e  d a t a  regarding t o t a l  ha rves t  
of sockeye salmon may be b iased  and somewhat misleading.  I t  i s  f e l t  
t h a t  t h e  a c t u a l  ha rves t  i s  s u b s t a n t i a l l y  l a r g e r  than c r e e l  census es t imates  
Est imates  f o r  o t h e r  spec i e s  a r e  considered accu ra t e .  

Pink salmon were abundant i n  1978 and t h e  r e c r e a t i o n a l  ha rves t  r e f l e c t s  
t h i s  "even" yea r  occurrence. 

'I'he f i r s t  ooho salmon was repor ted  caught on J u l y  15 but  s u b s t a n t i a l  
ca tches  were n o t  r epo r t ed  u n t i l  J u l y  26. For a l l  p r a c t i c a l  purposes,  
coho salmon harves ted  p r i o r  t o  August 1 a r e  i n c i d e n t a l  t o  t h e  chinook 
salmon f i s h e r y .  

Ear ly  run coho were p re sen t  i n  t h e  lower s e c t i o n  (Beaver Creek t o  Soldotna 
Bridge) u n t i l  August 20. Catch r a t e s  ro se  sha rp ly  August 1, not  due t o  
increased  numbers o f  f i s h  p re sen t ,  bu t  t o  a  change i n  angl ing techniques 
\lrhen t h e  chinook season c loses  and ang le r s  t a r g e t  on coho salmon. Early 
run f i s h  were repor ted  i n  t h e  upper s e c t i o n  (Naptowne Rapids t o  Ski lak  
Lake) beginning August 1 and cont inuing through August 30. 

The  s epa ra t ion  po in t  between e a r l y  and l a t e  run  coho was determined by 
both ca tch  r a t e s  (Figure 3) and s i z e  o f  f i s h  p re sen t  (Table 7 ) ,  with 
l a t e  run f i s h  being s i g n i f i c a n t l y  l a r g e r .  

To ta l  ha rves t  o f  e a r l y  run coho was es t imated  a t  5,225 f i s h  i n  19,965 
man-days o:€ e f f o r t  (average man-day equals  4.5 hours) with a  mean ca tch  
per hour o f  ,058. To ta l  l a t e  run ha rves t  was es t imated  a t  6,360 f i s h  i n  
18,140 man--days o f  e f f o r t  (average man-days equal ing 3.5 hours) with a  
mean ca tch  p e r  hour o f  0.1. 

Angling p re s su re  increased  s u b s t a n t i a l l y  from es t ima te s  der ived i n  1977. 
The Kenai River followed i t s  normal flow p a t t e r n  wi th  decreasing water  
l e v e l s  a f t e r  mid-August. I n  1977 f lood  condi t ions  were f e l t  t o  prec lude  
angl ing e f f o r t  (Hammarstrom, 1978).  





'I'able 7. Summary of length-weight data from coho salmon samples captured 
in the Kenai River recreational fishery, 1978. 

Early Run Late Run 
Length (mm) Weight (kg) Length (mm) Weight (kg) 

Number in Sample 82 7 1 157 151 

Range 450-660 1.6-5.2 495-715 2.0-7.0 

Mean 598 3.6 625 4.6 

Standard Deviation 40.8 0.78 46.0 0.95 



Harvest o f  l a t e  run coho salmon was a f f ec t ed  by a p o l i c y  adopted 
Board o f  F i s h e r i e s  i n  1978. As p re sc r ibed  by t h e  po l i cy ,  t h e  
season on t h e  e a s t  s i d e  beaches (Areas 244-20-30-40) c losed  
ca t ch  r a t e  ( f i s h  p e r  de l ive ry )  f e l l  below mean l e v e l s  (Table 
consecut ive per iods  (September 1 ) .  Af t e r  t h i s  d a t e  subsistenc:e 
with g i l l  n e t s  was allowed. There was a marked inc rease  i n  t1.e 
of  subs i s t ence  permits  i s sued  i n  1978 (297) over  t h e  number i n  
( 7 3 ) ,  and t h e  repor ted  subs i s t ence  ha rves t  increased  from 310 
1977 t o  2,557 i n  1978. Many more o f  t h e  subs i s t ence  permi ts  
t o  commercial fishermen i n  1978 than  1977 and t h e  r epo r t ed  ca tch  
permit r e f l e c t s  t h e  increased  e x p e r t i s e  i n  t h e  subs i s t ence  
the  two years  a r e  compared: 15.9 coho i n  1978 and 5 . 3  coho i n  
(Sanders,  1979 personal  comm. ) . 

In add i t i on  t o  11,585 coho being harves ted ,  t h e  following h a r  e s t  
es t imates  were made: sockeye salmon, 3,180; p ink  salmon, 17,011; rainbow 
t r o u t ,  3,118; Dolly Varden, 11,695. (Table 9 ) .  1 

by t h e  
commercial 

af!ter t h e  
8) f o r  two 

f i s h i n g  
number 

1977 
f i s h  i n  

were i ssued  
p e r  

f i s h e r y  when 
1977 

Recreat ional  ca t ch  r a t e s  (ca tch  p e r  hour) f o r  l a t e  run coho 
s i m i l a r  i n  1977 and 1978, 0.105 and 0.100, r e spec t ive ly .  The 
nea r ly  t r i p l e d  between t h e  two yea r s ,  6,630 man-days t o  18,140 
ha rves t  incretased by 94%. To ta l  l a t e  run commercial and 
harves t  combined increased  from 6,500 i n  1977 t o  11,500 
es t imate)  i n  1978. The t o t a l  ha rves t  from t h e  l a t e  run 
subs i s t ence ,  and r e c r e a t i o n a l )  increased  by 85% from 1977 t o  

l iarvest  and e f f o r t  e s t ima te s  were based on 320 ins tan taneous  ang le r  
counts (145 a f t e r  August l ) ,  16,571 ang le r  in te rv iews  (5,470 a f t e r  
August l ) ,  and t h e  following c r e e l  checked f i s h :  297 sockeye salmon, 1,250 
coho salmon, 1,337 pink salmon, 274 rainbow t r o u t  and 996 D l l y  Varden. 
1-listorical ha rves t  and e f f o r t  d a t a  a r e  presented  i n  Table 10. 1 

salmon were 
e f f o r t  
while  t h e  

subs i s t ence  
(prel iminary 
(commercial, 

1978. 

Anchor River Creel  Census 

A summary of es t imated  ang le r  e f f o r t  on Anchor River  during 
,July 15 through November 1 2 ,  1978 is  presented  i n  Table 11. 
d a t a  obta ined  during ang le r  in te rv iews  i s  contained i n  Table 
spec ies  composition of  t h e  ha rves t  from Anchor River  by week 
i s  presented  i n  Table 13. 

Anchor River i s  c losed  t o  f i s h i n g  from t h e  end o f  t h e  chinook 
f i s h e r y  u n t i l  J u l y  1. There i s  comparatively l i t t l e  f i s h i n g  
u n t i l  about mid-July when t h e  sea-run Dolly Varden appear.  
e f f o r t  from mid-July t o  about mid-August i s  d i r e c t e d  toward 
mid-August s u b s t a n t i a l  numbers o f  coho salmon a r e  i n  t h e  stream 
become t h e  primary t a r g e t  spec i e s .  S tee lhead  appear i n  good 
e a r l y  September, and f o r  about t h e  next  month e f f o r t  i s  dire:ted 
e i t h e r  coho salmon o r  s tee lhead .  The popula t ion  o f  l a r g e r ,  
Dolly Varden shows up i n  e a r l y  October and they ,  i n  combination 
s t ec lhead ,  a r e  t h e  t a r g e t  spec i e s  u n t i l  t h e  s t ream f r eezes .  
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Table 8.  Summary o f  commercial h a r v e s t ,  e f f o r t  and ca tch  r a t e s  f o r  l a t e  
run  coho salmon from e a s t  s i d e  s e t  n e t  f i s h e r y  ( s t a t i s t i c a l  a r e a  
244-20,30,40), 1971-1978. 

Year Harvest Landings* Hours Fished* Harvest/Landing 

* Data fo:r landings and hours f i s h e d  from August 16 through September 29 
only.  

**  Commerc:ial f i s h i n g  c losed  a f t e r  September 1 (only s i x  pe r iods  al lowed).  



Table 9 .  Harvest and e f f o r t . ,  by month, by s p e c i e s  f o r  t h e  Kenai River ,  1978. 

E f fo r t  Chinook Sockeye Pink Coho Rainbow Do 1 l y  T o t a l  Tota l  
Month Man-days Salmon Salmon Salmon Salmon Trout  Varden Harves t  Cat ch/Hour 

Downstream S e c t i o n  

June F, 
J u l y  55,793 5,502 1,078 2 11 600 325 1,258 8,974 0.040 
August 19,393 - - 13,130 4,306 18 420 17,874 0.230 
September 6,008 - - 631 3,084 - 2 5 3,740 0.160 
T o t a l  81,194 5,502 1,078 13,972 7,990 34 3 1,703 30,588 0.100 

Midstream S e c t i o n  

June E 
J u l y  6,642 587 24 1 1 8  5 7 162 39 5 1,460 0.060 
August 2,350 - 2 1 1,275 488 7 0 482 2,336 0.250 
September 827 - - 110 422 2 5 133 690 0.210 
T o t a l  9,819 587 262 1 ,403  967 257 1,010 4,486 0.120 

vl 
o Upstream S e c t i o n  

June E 
J u l y  17,767 1,031 1,601 - - 1,478 3,135 7,245 0.110 
August 6,444 - 230 1,038 1,070 778 4,396 7,512 0.290 
September 3,083 - 9 598 1,558 262 1,451 3,878 0.310 
T o t a l  27,294 1 ,031  1,840 1,636 2,628 2,518 8,982 18,635 0.180 

To ta l  

June 6 
J u l y  80,202 7,120 2,920 229 657 1,965 4,788 17,679 0.060 
August 28,187 - 251 15,443 5,864 866 5,298 27,722 0.250 
September 9,918 - 9 1 ,339  5,064 2 8 7 1,609 8,308 0.210 
T o t a l  118,307 7,120 3,180 17,011 11,585 3,118 11,695 53,709 0.120 



Table  1 0 .  Kenai R i v e r  h i s t o l l c a l  s p o r t  h a r , c s t  (c?i<ludlilg cl i lnoah sa l~ i lon )  and e f f o r t  d a t a  far 1970-1978. 

E f f o r t  Sockeye Coho Pink Rainbow Do 1 l y  T o t a l  
Year Man- days Salmon Salmon Salmon - Trout  Varden Harvest  

Mean 100,339 1,445 11,816 Not Appl icab le  2,463 8,237 39,519 



Table  11. Es t imated  t o t a l  a n g l e r  e f f o r t  on Anchor R i v e r ,  J u l  15 t o  i( November 12,  1978, by weekly i n t e r v a l s ,  i n  a n g l e r  

Downstream Upstream 
Week Ending from Forks from Forks  

.July 16 944 800 

,Tuly 2 3  2,352 1 ,136 

,July 30 4,272 1 ,648 

August 6 2,720 1,536 

August 1 3  3,077 1,115 

August 20 2,131 986 

August 27 3,113 728 

September 3 5,213 597 

September 10 2,543 5 1 3  

September 17 

September 24 

October  1 

October  8 

October  15 

October  22 

October  29 

November 5 

November 12 

' I 'otal  

T o t a l  

57,282 Angler  Hours 
T o t a l  Angler  Days = 2.74 Hours/Angler = 20,906 



'[ 'able 1 2 .  Summary of d a t a  obta ined  during ang le r  in te rv iews ,  Anchor River 
c r e e l  census,  J u l y  15 t o  November 12, 1978. 

.. -- --- 

'I 'otal number. o f  ang le r s  interviewed - 4,057 

'I 'otal  number. o f  completed ang le r s  interviewed - 1,154 

blean number of  f i s h i n g  hours p e r  completed ang le r  - 2.74 

Mean number of  ang le r s  pe r  veh ic l e  - 2.24 

Composition of F i s h  Caught and Kept 

Specicts * Number Caught Number Kept Percent  Kept 

Do 1 i y  \larden 4,941 2,515 50.9 

Pink salmon 7 1 20 28.2 

Chinook salmon 7 0 0 

Coho salmon 40 7 198 48.6 

Rainbow 116 2 5 21.6 

S tee lhead  64 8 290 44.8 

Other -e" 152 

* One chun salmon was observed but  i t  was ou t s ide  t h e  sampling and census 
program, hence i s  not  included.  

k *  Cot.tids and s t a r r y  f lounder  caught i n  Area 1 which was under t i d a l  
influen,:e. 



Table  13.  Sp€c ie s  composition o f  harvest from Anchor River ,  
November 12,  1978, by weekly i n t e r v a l s ,  i n  

Week Ending DV P S S S RT SH 

J u l y  16 81.5 1 . 9  

.July 13 98.7 1 . 0  

J u l y  30 98.4  0.7 0.2 0.2 

August. 6 97.0 1 .2  1 .2  0.6 

August 1 3  91.7 0.4 7.1 0 .4  0.4 

August 20 

August 27 

September 3 

September 10 

September 17 

September 24 

October 1 

October 8 

October 15 

October 22 

Cjctober 29 96.6  

November 5 95.5  

November 12 93.0  

Other 

16.7  

0 .3  

0 .5  



Data obta ined  during ang le r  in te rv iews  show t h a t  approximately one-half  
t h e  f i s h  caught a r e  kept .  There a r e  va r i ed  reasons f o r  f i s h  t o  be 
r e l ea sed :  (.L) small Dolly Varden were o f t e n  r e l ea sed ;  (2 )  with t h e  low 
stream flow condi t ions  which e x i s t e d ,  many coho salmon and s t ee lhead  
were snagged and r e l eased ;  ( 3 )  t h e  more p r o f i c i e n t  s t ee lhead  fishermen 
r e l e a s e  most o f  t h e i r  ca t ch  a s  a  ma t t e r  o f  course;  and (4) i t  was not  
l c g a l  t o  keep chinook salmon caught anywhere i n  t h e  stream, o r  t o  keep 
coho salmon caught above t h e  fo rks .  

The ca tch  p e r  u n i t  o f  e f f o r t  and es t imated  t o t a l  ha rves t  by weekly 
i n t e r v a l s  a r e  l i s t e d  i n  Table 14. 

E a r l i e r  c r e e l  census s t u d i e s  which included e s t ima te s  of  t o t a l  ha rves t  
from Anchor River were r epo r t ed  by A l l i n  (1954, 1957) and Dunn (1960). 
I n  1978 t h e  Spor t  Fish Divis ion conducted a  s t a t ewide  c r e e l  census of  
1977 ha rves t  d a t a  v i a  a  ques t ionna i r e  mailed t o  a  sample o f  s p o r t  f i s h  
l i c e n s e  holders  (ADFGG, unpublished d a t a ) .  Est imates  o f  e f f o r t  and 
harves t  f o r  Anchor River  a r e  a v a i l a b l e  from t h i s  survey.  Est imates  of 
ha rves t  and t o t a l  runs o f  Dolly Varden, coho salmon, and s t ee lhead  i n  
Anchor River from t h e s e  e a r l i e r  s t u d i e s  a r e  summarized i n  Table 15, 
with es t imates  from t h e  1978 c r e e l  census. To ta l  e f f o r t  l i s t e d  inc ludes  
t h d t  d i r e c t e d  toward chinook salmon, because t h a t  p o r t i o n  cannot be 
separa ted  f o r  t h e  e a r l i e r  da t a .  I t  i s  intended t o  i l l u s t r a t e  t h e  magnitude 
of change i n  e f f o r t  r a t h e r  than provide q u a t i t a t i v e  comparisons. 

I t  i s  obvious t h a t  both f i s h i n g  e f f o r t  and ha rves t  on Anchor River have 
in.:reased g r e a t l y  during t h e  pe r iod  f o r  which we have records .  Tota l  
popula t ion  o f  a l l  spec i e s  has been a t  high l e v e l s  t h e  p a s t  few yea r s .  
The s t a t u s  of  chinook salmon runs has been documented i n  var ious o t h e r  
r epo r t s .  The only h i s t o r i c a l  e s t ima te s  of  run s i z e  o f  Dolly Varden, 
coho arid s t ee lhead  we have were made i n  t h e  middle 1950's .  Information 
obta ined  during c r e e l  census s t u d i e s  f o r  1977 and 1978 i n d i c a t e s  t h a t  
t hc  coho salmon popula t ion  i s  somewhat g r e a t e r  than  i n  e a r l i e r  yea r s ,  
buC the  Dolly Varden and s t ee lhead  popula t ions  have increased  tremendously 
s i n c e  t h e  1950's s t u d i e s .  General comments from b i o l o g i s t s  who have 
worked on Anchor River and ang le r s  who have f i shed  t h e  s t ream f o r  many 
years  were t h a t  it w a s  " the  b e s t  s t ee lhead  run i n  25 years1';1978 w a s  
a l s o  an excep t iona l ly  good yea r  f o r  Dolly Varden. 

Various managemeilt p r a c t i c e s  and yegulatory changes have l i k e l y  played a  
r o l e  i n  t he  increased  runs,  and environmental condi t ions  have been 
favorable  t he  p a s t  few yea r s .  I t  i s  no t  known whether run s i z e s  w i l l  
remain high i n  face  o f  d i f f e r i n g  cond i t i ons ,  so  it w i l l  be necessary t o  
cont inue t o  monitor t h e  f i s h e r y  and t h e  popula t ions  t o  a s s e s s  t h e  s t a t u s  
of  t h e  runs.  

On August 28 and September 11,  coho salmon and s t ee lhead  were captured 
w i t 1 1  3 beach s e i n e  and tagged with s e r i a l l y  numbered Floy anchor t a g s  
t ~ e f o r e  r e l e a s e .  Some of t h e  p e r t i n e n t  tagging and recovery d a t a  a r e  
l j s t e d  i n  Tables 16 and 17. 



Table 14. Calcu la ted  ca tch  p e r  u n i t  o f  e f f o r t  and t o t a l  s p o r  f i s h  harves t  
on Anchor River ,  J u l y  15 t o  November 12,  1978, by f eekly  inve rva l s .  

J u l y  23 

J u l y  30 

August 6 

August 13  

August 20 

August 27 

September 3 

September 10 

September 17 

September 24 

October 1 

October 8 

October 15 

October 22 

October 29 

November 5 

November 1 2  

TOTAL 

Percent  o f  Tota l  

-- 
Estimated Harvest 

Week Ending F ish  Per  Hour DV PS SS RT SH 

J u l y  16 0.25 355 8 

o t h e r  Tota l  

7 3 436 



Table 15. Summary of  h i s t o r i c a l  c r e e l  census da t a  from Anchor River f o r  ha rves t  i n  surruner-fall f i s h e r y ,  
with r e s u l t s  of 1977 and 1975 c r e e l  census d a t a .  

Tota l  
E f f o r t  Dolly Varden Coho Stee lhead  

Year Man-Days Harvest T o t a l  Run Harvest  To ta l  Run Harvest T o t a l  Run 

* Incomplete - covers per iod  blay 7 - J u l y  14 only .  
** Data from 1978 ques t ionna i r e  (ADFGG, unpublished da t a )  and inc ludes  10,978 man-days 

during king salmon f i s h e r y  (Hammarstrom, unpublished d a t a ) .  
*** Includes 23,748 man-days dur ing  king salmon f i s h e r y  (Hammarstrom, unpublished d a t a ) ,  

p lus  d a t a  from t h e  1978 c r e e l  census being r epor t ed  h e r e i n .  



Table 16. Sunmary o f  tagging  and recovery d a t a  f o r  Anchor R i  e r  coho, 1978. t 

Number o f  f i s h  tagged 5 8 70 1 128 

Date Tagged 
Aug. 28 Sept .  11 

&umber o f  t a g s  r e tu rned  14 1 2 2 

To ta l  

Tags r epo r t ed  bu t  no t  r e tu rned  1 3 

Number o f  tagged f i s h  caught 6 r e l e a s e d  I 7 

Known ha rves t  o f  tagged f i s h  1 18 

Days from tagging  t o  cap ture*  1 
Mean 5.2 14.8 1 

Time o f  Recapture 

Week Ending E s t .  Coho Harvest Tagged F ish  1 
J u l y  30 
Aug. 6 
Aug. 1 3  
Aug. 20 
Aug. 2 7  
Sept .  3 
Sep t .  10 
Sep t .  1 7  
Sept .  24 
Oct. 1 
Oct. 8 
Oct.  15 
Oct. 22 
Oct. 29 
Nov. 5 

T o t a l  1 ,433  14 I 2 2 

* Excluding f i s h  caught i n  Beluga Slough. 
**  Caught above forks  and r e l e a s e d ;  a r e a  c lo sed  t o  coho f i s  ing .  

***  Recoveretl i n  Beluga Slough. h 



'Table 17. Summary of tagging and recovery d a t a  f o r  Anchor River sLeelhead, 
1978. 

Date Tagged 
Aug. 28  Sept .  11 To ta l  

Number o f  f i s h  tagged 16 64 8 0 

Number o f  t a g s  r e tu rned  5 * 16 2 1 

Tags repor ted  b u t  no t  r e tu rned  

Number o f  tagged f i s h  caught 6 r e l ea sed  

Known ha rves t  o f  tagged f i s h  

Days from tagging t o  cap tu re  

Mean 

Range 

'I'ime o f  R e c q t u r e  

Week Ending Es t .  S tee lhead  Harvest 

Aug. 6 
Aug. 1 3  
Aug. 20 
Aug. 2 7  
Sep t .  3 
Sept .  10 
Sep t .  17 
Sept . 24 
Oct. 1 
Oct. 8 
Oct. 15 
Oct. 22 
Oct. 29 
Nov. 5 
Nov. 1 2  

Tagged Fish  

'Total 1,462 4 16 20 

* Includes sno f o r  which no date o f  capture i s  known. 



Reservat ions about t h e  v a l i d i t y  o f  popula t ion  e s t ima te s  based upon 
tagged t o  untagged r a t i o s  revolve around t h e  ques t ions :  (1) he the r  t h e  
numbers o f  f i s h  tagged were ample, ( 2 )  whether t h e  tagged f i s  were 
randomly d i s t r i b u t e d  throughout t h e  popula t ion ,  (3)  whether e t h e r  t h e  
tagging o r  recovery i s  done i n  a random manner, and (4) what ropor t ion  
of t a g s  recovered a r e  a c t u a l l y  repor ted .  1 
The time o f  t a g  recovery was compared t o  t h e  pe r iod  o f  est ima ed ha rves t  
o f  coho and s t ee lhead  t o  he lp  determine i f  tagged f i s h  were d s t r i b u t e d  
throughout t h e  populat ion.  Tags were recovered both during c e e l  census 
in te rv iews ,  which were scheduled a t  random, and by voluntary  f f o r t ,  
which was not  random. ! 
Data obta ined  from recovery of  tagged coho a r e  n o t  adequate t use f o r  a 
populat ion es t imate .  More t h a n . h a l f  t h e  es t imated  coho harve t had 
occurred befo:re any f i s h  were tagged, and tagged f i s h  were r e  overed i n  
a manner and i n  l oca t ions  t o  suggest  they  were n o t  randomly d s t r i b u t e d  
throughout thie popula t ion .  1 
A l l  t he  t a g s  recovered from coho tagged on August 28 were r e c  
wi th in  a 7-da,y per iod ,  and they  a l l  were recovered wi th in  abo 
of t h e  po in t  of  r e l e a s e .  Stream flow was comparatively low d 
per iod ,  bu t  flows increased  fol lowing r a i n s  e a r l y  i n  t h e  week 
September 10, and no more of  t h i s  l o t  o f  tagged f i s h  were r e c  
This  sugges ts  t h a t  during t h e  low flows t h e  f i s h  moved very 
once flows increased ,  f i s h  moved out  o f  t h e  a r e a  r a p i d l y .  

One coho tagged on September 11 was recovered downstream f r o  
5 days a f t e r  tagging.  Five t a g s  were r e tu rned  from f i s h  
t h e  forks and r e l eased  because t h a t  a r e a  was c losed  t o  
were caught from 13 t o  19 days a f t e r  tagging.  Stream 
t i v e l y  high during t h i s  pe r iod  and it appears t h a t  t h e  
more r ap id ly  than  the  f i r s t  tagged l o t .  

Data from recovery o f  tagged s t ee lhead  appear t o  be adequate 
q u a l i f i e d  populat ion es t imate .  Only 10% o f  t h e  es t imated  s t  
ha rves t  had occurred p r i o r  t o  t h e  time t h e  f i r s t  f i s h  were t 
tagged f i s h  were recovered throughout t h e  balance of  t h e  s e a  

Two coho o f  t h e  l o t  tagged September 11 were recovered a t  
i n  Homer. These f i s h  moved downstream ou t  o f  Anchor River,  
a d i s t a n c e  of' about 16 mi les  t o  e n t e r  a s t ream which does not. 
support  a coho run. There a r e  two p o s s i b l e  explana t ions  : tk.e 
t h a t  t h e  s e in ing  and tagging ope ra t ion  d i s rup ted  t h e i r  migrat.ory 
and caused them t o  seek another  stream; and t h e  second, t h a t  
des t ined  f o r  Beluga Slough and had en te red  Anchor River  first 
course o f  seeking t h e i r  home stream. One f i s h  had been tagged 
1 / 2  mile  above t h e  mouth, an a r e a  under t i d a l  i n f luence ,  and 
was tagged about one mi le  above t h e  mouth, ou t  o f  t h e  a r e a  
inf luence .  Sca les  from one of  t h e  f i s h  were examined and t h e  
p a t t e r n  was more comparable t o  some o t h e r  f i s h  from Anchor 
those  from t h e  a r t i f i c i a l l y  produced run i n t o  Beluga Slough; 
a r i s o n ,  however, i s  no t  conclusive.  

Beluga Slough 
then southeas t  

normally 
f i r s t ,  

p a t t e r n  
they  were 

i n  t h e  
approximately 

t h e  o t h e r  
) f  t i d a l  

f reshwater  
R:.ver t han  t o  

t h i s  comp- 



Tags recovered from s t ee lhead  during t h e  random c r e e l  census in te rv iews  
were used t o  e s t a b l i s h  tagged/untagged r a t i o s  and a popula t ion  e s t ima te  
based upon t h e  method o f  Schaefer  a s  o u t l i n e d  by Ricker (1975). The 
es t imated  popula t ion  was 3,640 f i s h ;  an a d d i t i o n a l  es t imated  492 f i s h  
were harves ted  p r i o r  t o  recovery o f  t h e  f i r s t  tagged f i s h  during t h e  
c r e e l  census, making a t o t a l  e s t ima te  o f  4,132 s t ee lhead  i n  Anchor River  
during t h e  f a l l  o f  1978. 

I t  was determined t h a t  s e i n i n g  i s  a f e a s i b l e  method o f  captur ing  coho 
salmon and :s teelhead and t h a t  tagging appears t o  be a p r a c t i c a l  method 
f o r  est imat . ing popula t ions .  I t  w i l l  b e  necessary  t o  capture  and t a g  
f i s h  throug:hout t h e i r  migra t ion  pe r iod  and t o  design an adequate t a g  
recovery prlogram t o  provide  r e l i a b l e  information.  Increased e f f o r t  on 
t h i s  program i s  c a l l e d  f o r .  

Sca les  were c o l l e c t e d  from 88 coho salmon f o r  age determinat ion.  The 
length  frequency o f  t h e  sample i s  l i s t e d  i n  Table 18,  by age c l a s s i -  
f i c a t i o n  and sex.  In  t h e  sample, 48.9% were Age 1.1, 47.7% were Age 
2.1, and 3.4% were Age 3.1. The r a t i o  o f  males t o  females was 1:0.87. 

Sca les  were c o l l e c t e d  during c r e e l  census in te rv iews  from 113 s t ee lhead  
caught by anglers .  To ta l  age could be determined from 99 s c a l e s ,  and 
post-smolt  h i s t o r y  could be determined from t h e  remaining 14 s c a l e s  
regenerated during f reshwater  growth. In  t h e  sample, females predominated 
with a male t o  female r a t i o  o f  1 : l . g .  Previous d a t a  r epo r t ed  by A l l i n  
(1957) and Dunn (1960), Redick (1968), and McHenry (1969) have shown 
t h d t  females outnumber males, comprising from 53 t o  73% o f  t h e  samples. 

Age c l a s s i f i c a t i o n s  and l eng ths ,  by sex ,  o f  s t ee lhead  r e tu rn ing  t o  spawn 
f o r  t h e  f i r s t  t ime, and f o r  which t o t a l  age could be determined, a r e  
summarized i n  Table 19. There i s  an obvious d i f f e r e n c e  i n  age s t r u c t u r e  
between males and females. For both sexes ,  most of  t h e  f i s h ,  76% of 
rnales and 82% o f  females,  spent  t h r e e  years  i n  f r e s h  water  before  going 
t o  s e a .  However, 52% of  t h e  males r e tu rned  t o  spawn a f t e r  spending one 
win ter  i n  t.he ocean and 40% a f t e r  two ocean win te r s ,  bu t  93% o f  t h e  
females had spent  two winters  i n  t h e  ocean. 

'Twenty o f  t h e  f i s h ,  17.7% of  t h e  sample, had spawned before  t h i s  migra t ion ,  
and t h r e e  of t h e s e  had spawned twice  previous ly .  Age c l a s s i f i c a t i o n  o f  
r epea t  spawners a s  determined by i n t e r p r e t a t i o n  o f  s c a l e s  from t h e  17 
f i s h  whose t o t a l  age could be determined a r e  presented  i n  Table 20.  
Six f i s h  had r e tu rned  t o  spawn i n  success ive  yea r s ,  whereas most, 11 o f  
17, had one ocean annulus fol lowing t h e  spawning check before  they  
re turned  f o r  repea ted  spawning. A l l i n  (1957) r epo r t ed  evidence o f  
spawning i n  success ive  years  based upon t a g  r ecove r i e s ,  although Redick 
(1968) found no such i n d i c a t i o n .  The percentage o f  r e p e a t  spawners i n  
t h i s  sample, 17.7%, i s  wi th in  t h e  range o f  va lues  repor ted  by e a r l i e r  
i n v e s t i g a t o r s  : A l l i n  (1954), 26%; Dunn (1960), 3.5%; Redick (1968) , 
24.3%; and McHenry (1969), 16.2%. 



Table 18. Length frequency of  coho salmon from Anchor River, 
age c l a s s i f i c a t i o n ,  1978. 

Females Ma 
Age Class i f i ca t ion  1.1 2.1 3 . 1  1.1 

Length In te rva l  (mm) 

425-499 

450-474 

475-499 

500-524 

525-549 

550-574 

575-599 1 1 

600- 624 2 1 

625-649 7 3 

650-674 4 5 

675-699 2 4 

700- 724 1 6 

725- 749 1 2 

750- 774 1 

775- 799 - - - 1 - 

Number 19 2 0 2 2 4 
Mean Length 644 637 658 681 I 

S.D. 45.8 51.1 60 .1  48.0 I 

by sex and 



Table 19. Summary of  age composition and lengths  of  Anchor River s t ee lhead  
t r o u t  which were r e tu rn ing  t o  spawn t h e i r  f i r s t  t ime;  d a t a  from 
s c a l e s  c o l l e c t e d  i n  f a l l ,  1978. 

Length (mrn) 
Age Class  No. Percent  Mean Range S.D. 

Males 

Tota l  25 

Females 

Tota l  5 7  



Table 20. Summary o f  age c l a s s i f i c a t i o n  and lengths  of Ancho River s t ee lhead  
t r o u t  which were r e tu rn ing  as r epea t  spawners; d a t  
c o l l e c t e d  i n  f a l l ,  1978. 

Males -- 

Length (mm) 
Age Class  Number Mean Range 

2.1s 
2 . 2 ~ 1  
3.1s 
3 .  l s s  
3. l s l  

S.D. 

Females 

2.1s 1 
2 .  l s l s l  2 
2.2s 1 
3.1s 1 
3 .  l s l  1 
3.2s 1 
3.251 2 - 

T o t a l  9  



Kachemak Ba:y Creel  Census 

A summary of  t h e  c a l c u l a t e d  t o t a l  e f f o r t  by s p o r t  anglers  and subs i s t ence  
s h e l l f i s h  fishermen i n  Kachemak Bay during t h e  pe r iod  May 15 through 
September 15, 1978 i s  presented  i n  Table 21. 

Clam diggers  comprised 18.5% o f  t h e  ang le r s  counted on t h e  Homer S p i t  
and accounted f o r  1,516 man-days o f  e f f o r t .  F i f t e e n  percent  o f  t h e  boat 
ang le r s  interviewed f i s h e d  only  f o r  s h e l l f i s h ,  and an add i t i ona l  12.4% 
of boa t  ang le r s  f i shed  f o r  both f i n f i s h  and s h e l l f i s h .  A t o t a l  o f  
7,542 man-days were devoted t o  s h e l l f i s h  ha rves t  by boa t  fishermen 
although 3,413 o f  t h e s e  days were involved i n  f i n f i s h  ha rves t ,  a l s o .  

A l imi t ed  amount o f  s p o r t  f i s h i n g  e f f o r t  occurs  be fo re  May 15 and a f t e r  
September 15, t h e  da t e s  covered by t h i s  census. However, t h a t  e f f o r t  i s  
f e l t  t o  be i n s i g n i f i c a n t  i n  r e l a t i o n  t o  t h a t  accounted f o r  during t h e  
census per iod  and no a t tempt  has been made t o  inc lude  a co r r ec t ion .  

During t h e  a e r i a l  counts ,  t h e  approximate l o c a t i o n s  o f  s p o r t  f i sh ing  
boa ts  were p l o t t e d  on a map. Figure 4 r ep re sen t s  a composite of t h e  
d a t a  from 10 f l i g h t s  conducted during t h e  per iod  May 20 through 
September 14, 1978. Each dot  r ep re sen t s  a s i n g l e  s i g h t i n g  and a t o t a l  
o f  608 b0at.s a r e  represented .  

Boats a r e  wel l  d i s t r i b u t e d  throughout t h e  bay, y e t  t h e  more favored 
loca t ions  a r e  apparent  from repea ted  s i g h t i n g s .  There were some seasonal  
changes i n  d i s t r i b u t i o n  o f  e f f o r t .  The primary change was increased  
concent ra t ion  o f  boa ts  f i s h i n g  f o r  salmon i n  a few s p e c i f i c  l oca t ions .  

A summary of  ha rves t  r a t e  of  f i n f i s h  ang le r s  determined through i n t e r -  
views i s  presented  i n  Table 22. Some ang le r s  f i s h  only  f o r  a s p e c i f i c  
spec i e s  while  o t h e r s  may f i s h  f o r  a combination o f  spec i e s .  The separa-  
t i o n  o f  hairvest d a t a  by t a r g e t  spec i e s  r e p r e s e n t s  those  anglers  who 
f i shed  f o r  and kept  nothing o t h e r  than  t h e  des igna ted  spec ies .  Anglers 
who noted a preference  f o r  a spec i e s  b u t  caught and kept  f i s h  of  another  
spec i e s  were assigned t o  t h e  "mixed species"  category.  

Species  cornposition o f  t h e  s p o r t  f i s h i n g  ha rves t  o f  f i n f i s h  i n  Kachemak 
Bay i n  1978 is l i s t e d  i n  Table 23, and t h e  c a l c u l a t e d  t o t a l  harves t  o f  
f i n f i s h  i s  presented  i n  Table 24. 

Shore ang le r s  expressed a s t rong  preference  f o r  salmonids,  wi th  51.7% 
f i s h i n g  f o r  and keeping nothing o t h e r  than salmon and Dolly Varden. 
Approximately 50% o f  t h e  ang le r s  l i s t e d  i n  Table 22 under "mixed species"  
expressed a preference  f o r  salmonids,  bu t  kept  o t h e r  spec i e s  which they  
caught.  Almost one-half (46%) o f  t h e  ha rves t  was o f  salmonids,  with 
f l a t f i s h e s ,  l a r g e l y  s t a r r y  f lounder  and ye l lowf in  s o l e ,  and var ious  
spec i e s  of  c o t t i d s  making up t h e  balance.  Several  miscel laneous marine 
f i s h e s  werle observed t o  have been caught bu t  were not  kept  by t h e  anglers  
i n  tervieweid. 



Table 2 1 .  Estimated t o t a l  e f f o r t  by s p o r t  ang le r s  and subs i  
fishermen i n  Kachemak Bay, May 15 t o  September 15 

-. 

Tota l  
Mean Angler A 

Count Hours 

Shore Anplers 

Weekdays 
Weekends 
To ta l  

Boat Anglers 

Weekdays 
Weekends 
'I'otal 

Char te r  Boat Anglers 

811 boat  t r i p s  

'Total E f f o r t  

Shore ang le r s  
Boat ang le r s  
Cha r t e r  boa t  ang le r s  
To ta l  

;ence s h e l l f i s h  
1978. 

) t a l  
: l e r  
lays 



Fig. 4. Distribution of sport fishing boats in Kachemak Bay during ten aerial flights. 1978. 



'Table 2 2 .  F in f i sh  ha rves t  r a t e  i n  Kachemak Bay during 1978 a 
by in te rv iews  with completed ang le r s  ( c h a r t e r  boat  
upon o p e r a t o r ' s  records  and c a l c u l a t e d  time p e r  an 

Number Number 
Target  Species  Anglers Hours Harvest 

Shore Anglers 
-- 

Salmon only 
Pink salmon 
Coho salmon 
Pink Cr coho 142 - 333 - 

Combined 21 1 442 

Dolly Varden only 35 4 9 12 

Mixed spec i e s  - 230 - 39 0 - 117 

To ta l  a l l  spec i e s  476 881 169 

Spor t  Boat Anglers 

Salmon only 
Chinook salmon 
Pink salmon 
Coho salmon 
Combined 

Halibut  only 

Mixed spec i e s  

To ta l  a l l  spec i e s  

Cha r t e r  Boat Anglers 

I la l ibut  only 4,626 20,910 8,669 

determined 
data  based 
l e r )  . 



Table 23. Species  composition o f  f i n f i s h  ha rves t  i n  Kachemak Bay, based 
upon in te rv iews  with ang le r s ,  1978. 

Shore Angler Spor t  Boat 
Harvest Angler Harvest 

Species  No. Percent  No. Percent  

Pink salmon 2 1 12.4 82 6.2 

Coho salmon 2 3  13.6 5 4 4 .1 

ChinooIk salmon 2 1 . 2  5 0.4 

Chum s,almon 1 0.1 

Do1 l y  Varden 3 2 18.9 50 3.8 

Halibut  898 68.2 

F l a t  f i s h e s  

Rockfish 

Co t t id s  

Cod 7 0 . 5  

Tomcod 11 0 .8  

Greenling 1 0 .1  

Other 

'Total 



l 'able  24. Estimated ha rves t  o f  f i n f i s h  i n  Kachemak Bay by s p  
fishermen, May 15 - September 15, 1978. 

P i n k  salmon 294 1,319 8 7 I 1,700 

-- 
Shore Spor t  Boat Char te r  Boat 

Species  Anglers Anglers Anglers Other 

Coho salmon 323 872 800*1 1,995 

To ta l  

Chinook sa1mo.n 2 8 85 108 loo** 32  1 

~ ~ l u m  salmon 2 1 I 2  1 

Dolly Varden 449 809 1 1,258 

1131 ibut  13,513 8,689 23,202 

F l a t  f i s h e s  1,660 3 6 1 2,314 

Greenling 2 1 I 2 1 

Other 

'I'ota 1 

* Beluga Slough - not  covered i n  c r e e l  census schedule.  
**  Hal ibut  Cove Lagoon - not  covered i n  c r e e l  census schedul 



l l a l ibu t  i s  t h e  p r e f e r r e d  spec i e s  o f  a  g r e a t  ma jo r i t y  o f  s p o r t  boa t  
ang le r s :  63.5% o f  t h e  f i n f i s h  ang le r s  interviewed f i s h e d  only f o r  
h a l i b u t ,  and more than  h a l f  t h e  ang le r s  l i s t e d  i n  Table 22 under "mixed 
species"  f i s h e d  f o r  h a l i b u t  a s  wel l  a s  o t h e r  s p e c i e s .  Hal ibut  comprised 
more than  two-thirds  o f  t h e  t o t a l  s p o r t  f i s h  ha rves t .  

A comparatively small  percentage,  12.7%, o f  ang le r s  interviewed f i shed  
only f o r  salmon, and a l l  spec i e s  o f  salmonids c o n s t i t u t e d  15.8% o f  t h e  
t o t a l  ha rves t .  Most o f  t h e  o t h e r  f i s h e s  l i s t e d  i n  t h e  ha rves t  were 
caught i n c i d e n t a l  t o  f i s h i n g  f o r  salmonids and h a l i b u t  and comprised 
14.9% of  t h e  t o t a l  es t imated  h a r v e s t .  

Resul t s  o f  t h i s  s tudy  d i f f e r e d  g r e a t l y  from those  r epo r t ed  by Engel 
(1967, 1973) and Hammarstrom (1974). While any at tempt  t o  expla in  t h e s e  
d i f f e r ences  would be specu la t ive ,  a  few genera l  observa t ions  a r e  i n  
order .  There has been a  g r e a t  i nc rease  i n  t h e  s p o r t  boa t  f i s h e r y  over  
t h e  p a s t  s e v e r a l  yea r s ,  and t h i s  i s  t h e  f i r s t  t ime a  f u l l  census o f  
boat ing e f f o r t  has been undertaken. There has a l s o  been an inc rease  i n  
numbers of c h a r t e r  boa t s ,  and i n  1978 t h e r e  were 14 boa ts  known t o  be 
engaged i n  s p o r t  f i s h i n g  c h a r t e r s .  Twelve o f  t h e s e  s p e c i a l i z e  i n  h a l i b u t  
f i s h i n g ,  but  do l i m i t e d  cha r t e r ing  f o r  o t h e r  spec i e s ,  and two boats  
s p e c i a l i z e  i n  salmon f i s h i n g  with l i m i t e d  e f f o r t  f o r  h a l i b u t .  Both 
Engel and Hammarstrom repor t ed  ha rves t  i n  t h e  shore  based f i s h e r y  from 
t h e  Homer Ci ty  Dock; however, f i s h i n g  i s  no longer  permi t ted  from t h e  
dock. 

Engcl (1967) descr ibed  shore  ang le r s  on t h e  Homer S p i t  a s  "casual fishermen". 
This i s  an a p t  d e s c r i p t i o n ,  and when weather condi t ions  a r e  not  favorable ,  
e f f o r t  drops o f f  no t i ceab ly .  In  1978 weather condi t ions  were poor a  g r e a t  
deal  o f  the  time and i s  thought t o  be  t h e  major f a c t o r  i n  t h e  comparatively 
low e f f o r t  f o r  shore  ang le r s .  

Resul t s  of  t h e  1977 s t a t ewide  s p o r t  f i s h i n g  survey showed a t o t a l  o f  
38,498 man-days o f  e f f o r t  i n  Kachemak Bay (ADFEG, unpublished d a t a ) .  
r h i s  compares c l o s e l y  with 40,823 man-days es t imated  i n  1978 during t h i s  
census. There were some s u b s t a n t i a l  d i f f e r ences  i n  spec i e s  composition 
o f  t h e  ha rves t  i n  1977 and 1978, however. 

Marked F i s h .  Returns 

Beginning i.n 1974 and cont inuing t o  d a t e ,  t h e  Department of F ish  and 
Game has p l an ted  coho and chinook salmon smolts  i n t o  Hal ibut  Cove Lagoon. 
Most o f  t hese  f i s h  were r ea red  a t  t h e  F i r e  Lake-Ft. Richardson Hatchery 
complex, t hen  were t r anspor t ed  t o  Hal ibut  Cove and he ld  a  s h o r t  time i n  
s a l t w a t e r  pens before  r e l e a s e .  Most o f  t h e  smolts  were fin-marked and 
tagged with coded w i r e  t ags  be fo re  r e l e a s e .  

A number o f  ang le r s  interviewed during t h e  c r e e l  census had f i s h e d  f o r  coho 
i n  Hal ibut  Cove Lagoon, and t h e i r  ca tch  d a t a  a r e  included i n  t h e  e s t ima te  of  
t o t a l  ha rves t  by boa t  ang le r s .  A t o t a l  o f  54 coho salmon were checked i n  
t he  harvest.  o f  boa t  ang le r s ,  and only  one was marked and tagged. 



Personnel a t  t h e  Halibut  Cove Lagoon f a c i l i t y  es t imated  a t o t  
1,000 coho a d u l t s  t o  t h e  s i t e  i n  1978. S i x  hundred fo r ty - sev  
examined f o r  marks and 305, o r  41.1%, were marked. A t o t a l  o 
coho smolts  of  t h e  1975 brood year  had been r e l eased ,  o f  whic 
99. l h ,  had been marked; o f  t h i s  l o t ,  113 marked f i s h  were r e c  
1.6% of t h e  numbers r e l ea sed .  The h igh  p ropor t ion  o f  unmarke 
captured a t  Hal ibut  Cove Lagoon i n d i c a t e s  t h a t  a s u b s t a n t i a l  
no t  o r i g i n a t e  t he re .  

No ang le r s  interviewed during t h e  c r e e l  census had f i s h e d  f o r  chinook i n  
Halibut  Cove Lagoon. The es t imated  ha rves t  o f  100 chinook s a  mon of 
t h i s  source l i s t e d  i n  Table 24 i s  a guess based upon observa t  ons of 
personnel  a t  t h e  Halibut  Cove Lagoon f a c i l i t y  and no q u a n t i t a  i v e  d a t a  
a r e  a v a i l a b l e  t o  make a c a l c u l a t e d  es t imate .  I 
A l l  of t h e  chinook smolts  which have been due t o  r e t u r n  a s  
t h i s  year  have been fin-marked and tagged with a coded wire  
of  t h e  numbers o f  t ags  a s s ignab le  t o  var ious  l o t s  a r e  
p re sen t ,  bu t  ;%pproximately one- h a l f  t h e  a d u l t s  which 
a t  t h e  s i t e  have been unmarked, suggest ing t h a t  they 
from s tocks  r e l ea sed  a t  Hal ibut  Cove Lagoon. 

Adult chinook which have r e s u l t e d  from t h e  Hal ibut  Cove Lagoo p l a n t s  
have made a very small  c o n t r i b u t i o n  t o  t h e  s p o r t  f i s h e r y  i n  K chemak 
Bay. Because of  i t s  l oca t ion ,  very few people f i s h  i n  t h e  l a  oon. The 
a d u l t  chinook salmon which r e t u r n  t o  t h e  lagoon do n o t  t a k e  1 r e s  r e a d i l y .  
None o f  t h e  marked f i s h  of  t h e s e  p l a n t s  a r e  known t o  have bee caught i n  
any loca t ion  i n  Kachemak Bay o t h e r  than  i n s i d e  t h e  Lagoon. 1 
In  June, 1976, 26,000 chinook salmon smolts  which averaged 
each (22.5 f i s h  pe r  pound) and were marked wi th  a r i g h t  
were p l an ted  i n t o  Tutka Bay Lagoon Creek. The f i s h  
o f  t h e  1975 brood year  i n  Ship Creek and had been 
Richardson Hatchery n e a r  Anchorage. During 1978 
t h i s  l o t  were captured by ang le r s  i n  Tutka 
male, 68.6 cm (27 inches)  fork  length ,  and 
d a t a  were obta ined  from t h e  o t h e r  two f i s h .  

Kachemak Bay Feeder Chinook Salmon I 
There a r e  chinook salmon i n  Kachemak Bay year-round. They a 
s e t  n e t  and s e i n e  f i s h e r i e s  throughout t h e  summer and i n  win 
quent ly  taken i n  shrimp t r awl s .  A few s p o r t  fishermen ca tch  
e a r l y  sp r ing  through l a t e  f a l l .  

During 1977 a l o c a l  c h a r t e r  boa t  ope ra to r  
chinook salmon t o  t h e  Homer o f f i c e  o f  Alaska Department o f  
Game. Examination o f  t h e  t a g  revea led  t h e  f i s h  o r i g i n a t e d  
Puntledge River  Hatchery i n  B r i t i s h  Columbia. In  1978 
collected from s p o r t  caught chinook salmon i n  Kachemak 
t o  determine probable o r i g i n  of  t h e  f i s h .  The 



boat ope ra to r  provided many of  t h e  s c a l e s ,  and he a l s o  brought i n  a 
t o t a l  o f  f i v e  chinook salmon marked wi th  an adipose f i n  c l i p  and coded 
wire t ags .  Examination o f  t h e  t a g s  revea led  t h a t  t h e  f i s h  o r i g i n a t e d  a t  
s eve ra l  1oc:ations (Table 25).  

F ina l  assessment i s  not  y e t  complete, bu t  pre l iminary  examination of  
s c a l e s  from s p o r t  caught chinook r evea l s  a v a r i e t y  o f  p a t t e r n s  i n  f resh-  
water  growth which a l s o  sugges ts  t h a t  t h e  f eede r  chinook salmon i n  
Kachemak Bay a r e  from a v a r i e t y  o f  sources.  

Beluga Slough Coho 

In t h e  fal l .  o f  1976, approximately 10,000 coho salmon f i n g e r l i n g s  were 
p lan ted  i n t o  Beluga Lake i n  Homer. The win te r  o f  1976-77 was exception- 
a l l y  mild,  Beluga Lake remained i c e  f r e e  and coho smolts were observed 
moving out  o f  t h e  lake  i n  t h e  sp r ing  o f  1977. Coho "jacks" (about 100 
f l s l ~ )  retuimed t o  Beluga Slough i n  t h e  f a l l  o f  1977. Three-year-old 
a d u l t s  r e tu rned  t o  Beluga Slough i n  1978. Inadequate d a t a  were obta ined  
t o  e s t ima te  numbers, bu t  it i s  r equ i r ed  t h a t  about 800 f i s h  re turned  and 
wcre harves ted  by l o c a l  fishermen. Sca les  were examined from 12 f i s h  
from Beluga Slough, and two had p a t t e r n s  which i n d i c a t e d  they  o r i g i n a t e d  
soniewhere e l s e .  

k t  h l g h  t i d e ,  Beluga Slough f loods t o  t h e  roadway which crosses  t h e  a r e a  
d d j ~ c e n t  t o  Beluga Lake. Because t h e  channel i s  smal l ,  most f i s h  t h a t  
en t e red  a t  high t i d e  r e t r e a t e d  a s  t h e  t i d e  went ou t .  Many f i s h  became 
s t randed  a s  t h e  t i d e  receded, and those  t h a t  remained i n  t h e  channel 
were vulnelrable t o  capture  by many methods. These f i s h  d i d  not  t ake  
l u r e s  r e a d ~ l y ,  but  t h e i r  exposure l e d  t o  fishermen captur ing  them by 
any means a t  t h e i r  d i sposa l  ( r epo r t ed ly  snagging, d i p n e t t i n g ,  g a f f i n g ,  
clubbing and cap tu re  by hand, even though t h e s e  methods a r e  i l l e g a l ) .  

l 'here was no p o t e n t i a l  f o r  t h i s  p l an ted  run t o  reproduce; consequently,  
t l i ~ ~ y  could and should, have a 100% ha rves t .  Our cu r r en t  p o l i c i e s  and 
regula t ions  a r e  no t  f l e x i b l e  enough t o  cover t h i s  s p e c i f i c  kind of  
s i t u a t i o n ,  bu t  i f  t h e  hatchery p l an t ing  program becomes succes s fu l  t h e r e  
wlil be many s i m i l a r  s i t u a t i o n s  throughout t h e  S t a t e  and i t  would appear 
t o  be appropr ia te  f o r  t h e  Board o f  F i s h e r i e s  t o  address  t h e  problem. 

Tutka Bay Lagoon Dolly Varden 

l jc l ly  Varden were captured and tagged with co lored  Floy anchor t a g s  i n  
an at tempt  t o  he lp  determine t h e  e x t e n t  o f  Dolly Varden p reda t ion  upon 
pink salmo~n f r y  a t  Tutka Bay Lagoon and t o  l e a r n  more o f  d i s t r i b u t i o n  
and movemejnts o f  Do l l i e s  w i th in  Kachemak Bay. 

No f i s h  coiuld be captured by se in ing ,  fou r  were caught on hook and l i n e  
during sevleral man-hours o f  e f f o r t ,  and 16 were caught i n  a g i l l  n e t  
f i shed  a t  high t i d e  during t h r e e  t i d e  changes. Twenty f i s h  were tagged,  
one  died fol lowing tagging ,  and a t o t a l  o f  19 tagged f i s h  were r e l ea sed .  
One tagged f i s h  was recaptured  i n  a purse  s e i n e  i n  Tutka Bay Lagoon 
during a commercial opening f o r  pink salmon, and one was caught i n  
Seldovia B,ay by a s p o r t  fisherman. 



Table 25. Data f o r  tagged chinook caught i n  Kachemak Bay s p o r t  f i s h e r y ,  1978. 

S i ze  
Data Length Tag Brood 

Captured Weight Code Race Year Or ig in  

Sept .  26 680 mm 9-5-7 Spring 1975 South Santiam River ,  Oregon; ha tchery  
5 . 9  kg experimental .  

Sept .  30 825 mm 9-5-8 Spring 1975 South Santiam River ,  Oregon; p l an ted  
6.8 kg i n  Wil lamette  River  a t  Oregon C i ty .  

Sept .  26 575 mm 2-4-11 Fa1 1 1975 Ni tna t  River ,  B r i t i s h  Columbia; wild 
3.7 kg s tock  con t r ibu t ion .  

Sept .  26 570 mm 2-1-10 Summer 1975 Atnarko River ,  B r i t i s h  Columbia; wild 
3.6 kg s tock  con t r ibu t ion .  

Oct. 19 . . . 63-16-6 Summer 1976 Skagi t  River ,  Washington; w i ld  s tock  
2.3 kg con t r ibu t ion .  
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